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Abstract 



PROBLEM TO BE SOLVED: To prevent the formation of very small projections in a 
magnetic disk in a magnetic transfer method for bringing the magnetic disk and a 
magnetic transfer master into physical contact. 

j SOLUTION: By manufacturing the magnetic disk in the steps of sputtering, tape 
burnishing, lubricant applying, and tape burnishing, highly reliable magnetic transfer is 
achieved. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] [0001] [The technical field to which invention belongs] 
this invention relates to the magnetic disk suitable for the manufacture method of the magnetic 
disk used for a hard disk drive unit or a floppy disk drive unit, especially magnetic transfer. 
[0002] [Description of the Prior Art] Now, a magnetic recorder and reproducing device is in 
the inclination of a raise in recording density, in order to realize what is small mass. [0003] in 
the field of the hard disk drive which is a typical magnetic disk unit, the equipment with which 
field recording density already exceeds 10 Gbit/sqin is commercialized, and, several years after, 
the progress which is technology with field recording density steep like utilization of the 
equipment of 20 Gbit/sqin is predicted will be accepted [0004] The place which depends on the 
magnetic-resistance-element type head on which improvement in track recording density can also 
reproduce the signal of the several [ only ] micrometers width of recording track with sufficient 
SN with last thing at the technical background which made such high recording density possible 
is size. [0005] Moreover, in connection with high recording density, reduction-ization of the 
flying height of a floating MAG slider to a magnetic-recording medium is also required, and 
possibility that contact of a disk/slider will occur by a certain factor also during surfacing is 
increasing. Smooth nature has been required more of a record medium under such a situation. 
[0006] Now, in order for a head to scan a ** truck correctly, the role with the important 
tracking-servo technology of a head is played, in the present hard disk drive using such 
tracking-servo technology, a head enables to prepare the field where the servo signal for 
tracking, an address information signal, a reproduction clock signal, etc. were recorded on the 
magnetic-recording medium at intervals of the fixed angle (henceforth preformat record), for 
drive equipment to detect the position of a head with these signals reproduced by the head shell 
fixed time interval, to correct, and to scan a truck top correctly [0007] Here, as mentioned 
above, since a servo signal, an address information signal, a reproduction clock signal, etc. turn 
into a reference signal for a head scanning a truck top correctly, the positioning accuracy high 
for writing in (it being hereafter described as former TINGU) is required for them. In the 
present hard disk drive, a recording head is positioned using the servo system (following servo 
writer) of exclusive use incorporating the high precision position detection equipment using an 
optical interference, and former TINGU is performed. [0008] However, the following technical 
problems exist in former TINGU by the above-mentioned servo writer. [0009] The record by 
the magnetic head was line record based on the relative displacement of the magnetic head and 
a magnetic-recording medium fundamentally, since it was necessary to write in a signal over 
many trucks, while preformat record took great time by the method by the servo writer, m order 
to raise productivity, two or more servo writers of expensive exclusive use are required, and 
preformat record had become [ 1st ] high cost. [0010] Moreover, a large amount of cost starts 
[ 2nd ] introduction of many servo writers, and a maintenance. They were so senous that track 
density of these technical problems improved and its number of trucks increased. [0011 J Then, 
the method which carries out the package imprint of the information on a master at a magnetic 
disk is proposed by piling up the magnetic disk which should carry out former TINGU of former 
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TINGU not with a servo writer but with the disk called master in which all servo information 
was written beforehand, and giving the energy for an imprint from the exterior. [0012] As the 
example, the magnetic-transfer equipment shown in JP, 10-40544, A is raised. [0013] Form in 
this official report the magnetic section which becomes the front face of a base from a 
ferromagnetic material in the pattern configuration over an information signal, and it considers 
as master information **** By contacting the front face of this master information **** on the 
front face of the shape of a sheet and disk-like magnetic-recording medium by which the 
ferromagnetic thin film or the ferromagnetic powder application layer was formed, and applying 
a predetermined magnetic field The method of recording the magnetization pattern of the pattern 
configuration corresponding to the information signal formed in master information **** on a 
magnetic-recording medium is indicated. [0014] [Problem(s) to be Solved by the Invention] By 
the way, in record of the information signal using this conventional magnetic-transfer equipment, 
although it is the method of carrying out package record at a magnetic-recording medium by 
using as a magnetization pattern the array pattern corresponding to the information signal 
prepared in master information ****, it is important that cover the whole magnetic-recording 
medium front face, it is stabilized uniformly, and a high-density information signal is recorded. 
[0015] However, in the above-mentioned conventional magnetic-transfer equipment, when an 
unusual salient and a foreign matter exist between a magnetic-recording medium and a master 
information carrier, and both contact, a concavity occurs on the front face of a magnetic- 
recording medium. [0016] Drawing 12 is drawing showing the shape of surface type of the 
magnetic-recording medium after contacting a magnetic-recording medium and a master 
information carrier in the conventional magnetic-transfer method and performing magnetic 
transfer, and a central round mark is the concavity made by unusual salient. Moreover, drawing 
13 is drawing which measured the cross section of this concavity. [0017] In drawing 13 , it 
turns out that the minute salient of about 20nm exists in the surroundings of the concavity which 
became depressed about 50nm from the magnetic-recording medium front face. [0018] If it is 
usually about 20nm here as the flying height from the magnetic-recording medium front face of 
a floating MAG slider as mentioned above, and the salient of about 20nm as shown on a 
magnetic-recording medium at drawing 12 (13) exists to it The magnetic head and a magnetic- 
recording medium will contact at the time of data-logging reproduction. When the magnetic head 
is flown at the moment of contacting in this case, and the record reproducibility ability of a large 
next door signal falls [ the path clearance of the magnetic head and a magnetic-recording 
medium ] and the magnetic head contacts a magnetic-recording medium physically The life of 
the magnetic head fell and it had become the cause which leads to breakage of the magnetic- 
recording medium itself sometimes. [0019] As for drawing 14 , it turns out that the result which 
measured optically the state of a salient of the front face of the whole magnetic-recording 
medium after performing magnetic transfer by this conventional magnetic-transfer method is 
shown and much salients which exceed 20nm or it on the front face of a magnetic-recording 
medium exist. [0020] Thus, according to the conventional magnetic-transfer method much 
salients will exist on the magnetic disk after magnetic transfer, and there is a problem of the fall 
of record reproducibility ability and a magnetic-head life, and if the flying height between the 
magnetic head and a disk becomes still smaller with a raise in future recording density, it will 
become a still more serious problem. [0021] this invention is made in view of the ^above- 
mentioned conventional trouble, and a minute salient does not occur to a magnetic disk, but it 
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aims at realizing reliable magnetic transfer. [0022] [Means for Solving the Problem] In order 
to solve the above-mentioned conventional technical problem, the manufacture method of the 
magnetic-transfer equipment of this invention, and a magnetic-recording medium The process 
1 which is made to form the magnetic layer which consists of a ferromagnetic thin film on a 
disk-like base, and is used as a magnetic disk, The process 2 which forms lubricant in the 
aforementioned magnetic disk, and the master for magnetic transfer by which the magnetic film 
was formed at least in one side are stuck on the magnetic-disk front face in which the 
aforementioned magnetic layer was formed. The process 3 which carries out magnetic transfer 
of the magnetic-film pattern of the aforementioned master for magnetic transfer to the 
aforementioned magnetic-disk front face by impressing an external magnetic field, It is the 
manufacture method of a magnetic-recording medium including the process 4 which performs 
varnishing processing to the near front face of the aforementioned magnetic disk on which the 
aforementioned master for magnetic transfer is stuck at least, and is characterized by 
manufacturing in order of a process 1, a process 4, a process 2, a process 4, and a process 3. 
[0023] Thereby, since an unusual salient and a foreign matter stop existing on a magnetic-disk 
front face, it becomes possible to realize reliable magnetic transfer. [0024] Moreover, the 
manufacture method of the magnetic-transfer equipment of this invention, and a magnetic- 
recording medium The process which sticks the master for magnetic transfer by which the 
magnetic film was formed at least in one side to a magnetic disk, The process which carries out 
magnetic transfer of the magnetic-film pattern of the aforementioned master for magnetic transfer 
to the aforementioned magnetic disk by impressing an external magnetic field, It is the magnetic- 
transfer method of having the defective detection process of detecting optically the defect on the 
aforementioned magnetic-disk front face, and is characterized by performing the process of 
magnetic transfer immediately after inspecting that the number of defects on the aforementioned 
magnetic-disk front face or the size of a defect is below a predetermined value. [0025] It 
enables this to realize magnetic transfer with the high reliability which a defect does not generate 
on a magnetic-disk front face by magnetic transfer. [0026] Moreover, the manufacture method 
of the magnetic-recording medium of this invention is the manufacture method of a magnetic- 
recording medium including the process which detects the defect on the aforementioned magnetic 
disk when only a predetermined distance surfaces from the aforementioned magnetic-disk front 
face and a checking head scans the aforementioned magnetic-disk top, and it is characterized by 
performing a defective detection process after a magnetic-transfer process. [0027] Offer of the 
magnetic disk which becomes possible [ that this realizes the magnetic-transfer method that the 
reliability which a defect does not generate on a magnetic-disk front face by magnetic transfer 
is high ] as a result a defect does not generate on a front face is closed if possible. [0028] 
[Embodiments of the Invention] Below, the gestalt of operation of this invention is explained, 
referring to a drawing. (Gestalt 1 of operation) How to manufacture the magnetic-transfer 
equipment and the magnetic-recording medium in a gestalt of operation of this invention using 
drawing 1 - drawing 11 is explained. [0029] The chart of the manufacturing process of the 
magnetic disk which included the process of the magnetic transfer of the gestalt of operation of 
this invention in drawing 1 is shown. [0030] First, the master for magn etic transfer is 
explained. [0031] Drawing 2 is the elements on larger scale for explaining the composition of 
the master 2 for magnetic transfer in the gestalt of operation of this invention. [0032] In 
drawing 2 , 30 is a magnetic film for imprinting a magnetic pattern to a magnetic disk 1, ana 
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the master information pattern by the magnetic section which consists of a ferromagnetic thin 
film in the pattern configuration corresponding to the digital information signal recorded on a 
magnetic disk 1 is formed on the magnetic film 30. [0033] What is necessary is here, to be 
unable to ask a hard magnetic material, a semi-hard magnetic material, and an elasticity 
magnetic material, but to be able to use many kinds of magnetic materials as a ferromagnetic 
thin film, and just to be able to carry out the imprint record of the digital information signal at 
a magnetic-recording medium. For example, Fe, Co, a Fe-Co alloy, etc. can be used. 

[0034] In addition, it is so good that the saturation magnetic flux density of a magnetic material 
is large in order to generate sufficient record magnetic field, without being based on the kind 
of magnetic disk 1 with which a master information pattern is recorded. Since sufficient record 
may be unable to be performed to the magnetic disk exceeding especially 2000 oersteds of high 
coercive force, or a flexible disk with the large thickness of a magnetic layer if saturation 
magnetic flux density will be 0.8 teslas or less, generally 0.8 teslas or more of magnetic 
materials which have saturation magnetic flux density 1.0 teslas or more preferably are used. 
[0035] 4 is the slot on the radial established in the contact surface 3 in which the magnetic film 
30 of the master 2 for magnetic transfer is formed. Thus, to the constituted master 2 for 
magnetic transfer, as first shown in [ ST / 1 ] drawing 1 , washing by the well-known method, 
for example, scrub washing, is performed. However, by the usual washing method, it is 
becoming clear by experiment minute to unusual be [ of the magnetic film 30 which remains in 
the contact surface 3 of the master 2 for magnetic transfer ] a salient, and that an about 20-50nm 
overly minute foreign matter is unremovable. Operation in which only the predetermined number 
of times sticks / estranges the process of ST2, i.e., the master for magnetic transfer and the NiP 
disk for cleaning, after the process of ST1 as a method of solving the above-mentioned technical 
problem is carried out. About the process of ST2, it becomes possible by preceding performing 
magnetic transfer to a magnetic disk, and repeating suction and feeding between the NiP disk 
for cleaning, and the master for magnetic transfer to also remove certainly the foreign matter 
which can keep the front face of the master for magnetic transfer smooth without a barricade, 
and remains on the master front face for magnetic transfer. [0036] Here, the process of ST2 
is explained using a drawing. Drawing 5 and drawing 6 are the cross sections of the magnetic- 
transfer equipment in the gestalt of this operation, 2 shows the master for magnetic transfer, 1 
shows a magnetic disk, and a state when, as for drawing 6 , the master 2 for these magnetic 
transfer and the magnetic disk 1 have stuck the state when the master 2 for these magnetic 
transfer and the magnetic disk 1 have estranged drawing 5 is shown. [0037] Among these 
views, the process of ST2 equips with the NiP disk for cleaning instead of a magnetic disk 1, 
and performs it. [0038] 5 is the boss who fixed to the core of the master 2 for magnetic 
transfer, 6 is a susceptor for supporting the NiP disk for cleaning, and the air hole 7 for passing 
air is formed in the core. The gas exhaust port for the path for 8 discharging the gas between 
the master 2 for magnetic transfer and the NiP disk for cleaning, and feeding and 9 discharging 
a gas from a path 8, the suction pump by which 10 was connected to the gas exhaust port, and 
11 are exhaust valves which control gaseous eccrisis. Moreover, the air-supply pump .for 12 
feeding a gas to a path 8 and 13 are feed valves which control gaseous air supply. [0039] 14 
is a maintenance arm for holding the master 2 for magnetic transfer, and has fixed to the master 
2 for magnetic transfer, the maintenance arm 14 - further - a guide - it is perpendicularly 
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positioned free [ sliding ] through the upside boss section by the member 16 [0040] Next, the 
process of suction/feeding is explained in detail using drawing 5 and 6. [0041] First, the process 
of alienation by feeding is explained using drawing 5 . [0042] A gas is slushed into a path 8 
by operating the air-supply pump 12, where it closed the exhaust valve 11 and a feed valve 13 
is opened wide. Then, as the arrow A of drawing 5 showed, air is fed upward by the air hole 
7. By this, the air fed by the air hole 7 pushes up a boss 5 upward, and air is fed by the slot 4 
as further shown in Arrow B. The air fed by the slot 4 spreads in a radial toward a periphery 
through a slot 4 from the center of the master 2 for magnetic transfer. And it escapes from a slot 
4 to the atmosphere through the crevice between the master 2 for magnetic transfer, and the NiP 
disk for cleaning further. The detailed foreign matter adhering to the front face of the master 
2 for magnetic transfer or the NiP disk for cleaning will be discharged with a gas by the flow 
of this air outside. [0043] It is more desirable to set up as small as possible the crevice between 
the NiP disk for cleaning and the master 2 for magnetic transfer at this time. In this example, 
it is set as about 0.5mm. By this, since the flow of the gas between the NiP disk for cleaning 
and the master 2 for magnetic transfer becomes quick, it can discharge certainly the detailed 
foreign matter which exists among both to the exterior. [0044] the time of the master 2 for 
magnetic transfer going up by 0.5mm in one with the maintenance arm 14 with the gestalt of 
this operation from the state which the NiP disk for cleaning and the master 2 for magnetic 
transfer stuck -- the upper surface of the maintenance arm 14 -- a guide -- the distance between 
the NiP disk for cleaning and the master 2 for magnetic transfer is controlled by contacting the 
inferior surface of tongue of a member 16 [0045] Next, the process of adhesion by suction is 
explained using drawing 6 . [0046] The air-supply pump 12 is stopped and a feed valve 13 is 
closed, then, the maintenance arm 14 which fixed the NiP disk for cleaning - a self-weight - 
down ~ moving -- a boss 5 - the inner circumference of the NiP disk for cleaning ~ it is laid 
in the NiP disk for cleaning in the state where it ****( e d) with the hole Then, an exhaust valve 
11 is opened and the exhaust air pump 10 is operated. [0047] since [ then, ] the gas of an air 
hole 7 is discharged downward as shown in the arrow C of drawing 6 - the gas of the slot 4 
interior A, i.e., space, -- the inner circumference of the NiP disk for cleaning - it will be 
discharged through the crevice between a hole and a boss 5 [0048] Here, since it is not the 
configuration from which it has escaped to the outermost periphery of the master 2 for magnetic 
transfer as the slot 4 was shown in drawing 7 , in the doughnut-like portion of the outermost 
periphery, it is in the state where the master 2 for magnetic transfer and the NiP disk for 
cleaning were stuck over the perimeter, and Space A is in the state where it was sealed, and the 
pressure becomes lower than atmospheric pressure. Therefore, the NiP disk for cleaning will 
be pushed against the master 2 for magnetic transfer by atmospheric pressure 15. 10049] 
Consequently, the foreign matter which exists on the NiP disk for cleaning will be inserted 
between the NiP disk for cleaning, and the master 2 for magnetic transfer. Without damaging 
the front face of the master 2 for magnetic transfer, the foreign matter which the direction of 
the NiP disk for cleaning uses the quality of the material with a low degree of hardness, and was 
inserted among both sinks into the NiP disk side for cleaning, or makes it a defect produced 
here if the degree of hardness of the NiP disk for cleaning and the master 2 for magnetic 
transfer is measured. Moreover, about the very small unusual salient which , exists ; on the master 
2 for magnetic transfer, flattening will be carried out by sticking with the Nl P disk for clea^ 
[0050] By repeating the above operation, it becomes possible to also remove certainly the foreign 
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matter which keeps the front face of the master 2 for magnetic transfer smooth without a 
barricade, and remains on master 2 front face for magnetic transfer. [0051] Next, the 
manufacture method of a magnetic disk 1 is explained. [0052] First, as shown in the process 
of ST3 (spatter), a magnetic layer is formed in a front face by the well-known method. About 
formation of a magnetic layer, there is a process which prepares a magnetic layer by dry type 
plating means like vacuum evaporationo or a spatter means, for example on the substrate made 
from aluminum. Moreover, the method of protecting a magnetic layer is taken by performing 
the process which usually prepares a protective coat on a magnetic layer by vacuum 
evaporationo, the dry type plating means or dipping like a spatter means, or the spin coat 
method. [0053] Then, tape varnishing is carried out at the process of ST4. These contents are 
explained using drawing 3 . Drawing 3 is drawing showing the process of tape varnishing in the 
form of operation of this invention. In drawing 3 , in order to push the wrapping tape 56 and 
the wrapping tape 56 for removing the spindle 55 for rotating a magnetic disk 1, and the salient 
on a magnetic disk 1 against a magnetic disk 1, it consists of a nozzle 58 which blows off air 
57. [0054] In drawing 3 , air 57 is blown off from a nozzle 58, rotating a magnetic disk 1 first, 
the wrapping tape 56 transported in the direction of arrow in drawing P is pushed against a 
magnetic disk 1, and the salient of the front face of a magnetic disk 1 is removed. Here, that 
whose abrasive-grain side average of roughness height is 1.0 micrometers was used for the 
wrapping tape 56 used for this varnishing process. Moreover, the wrapping tape 56 set to 
400kPa(s) the processing pressure force pressed to a magnetic disk 1. The unusual salient which 
exists in the front face of the magnetic disk 1 after protective coat formation is removable with 
this process. [0055] Then, the process which forms the lubricant which is a well-known means 
as shown in [ ST / 5 ] drawing 1 is carried out. After soaking a magnetic disk 1 into a lubricant 
solution, it is the process which applies lubricant by pulling up at the rate of predetermined. 
[0056] Then, the tape varnishing process which is a process shown in ST6 is carried out again. 
Although the composition of this process is the same as the process of ST4, the conditions of 
the processing pressure force differ. That is, in drawing 3 , the processing pressure force which 
the wrapping tape 56 presses to a magnetic disk 1 here is set to 40kPa(s). [0057] Thus, the 
foreign matter which exists in the front face of the magnetic disk 1 after lubricating film 
formation is certainly removable by performing a tape varnishing process before and after a 
lubricant formation process, and making small further the press force to the magnetic disk of 
the wrapping tape in a next tape varnishing process. [0058] By manufacturing a magnetic disk 
1 at the above process, it became clear that the magnetic disk suitable for the magnetic transfer 
to which neither a foreign matter nor an unusual projection exists on the front face of the 
magnetic disk 1 in front of magnetic transfer can be created as a result of the experiment. The 
detail is explained later using drawing 11 . [0059] Next, the process of ST7 and the process of 
ST8 to carry out are explained using drawing 4 . Drawing 4 is drawing showing the process ot 
ST7 and ST8 in the form of operation of this invention. In drawing 4 , 60 is a clean booth, and 
the dust collection efficiency to a foreign matter 0.01 micrometers or more arranges 
99 9999995% of filter 61 in the upper part, and it has composition which a foreign matter u.ui 
micrometers or more does not mix in a clean booth. The process of ST8 for carrying out the 
process of ST7 for inspecting whether in this clean booth 60, a foreign matter exists on the front 
face of a magnetic disk 1 by the optical inspection method and magn etic ™£ 
[0060] First, the carrying-in cassette 62 which contained the magnetic disk 1 after the process 
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of ST6 (tape varnishing) is laid in the direction of arrow I in the clean booth 60 from the left- 
hand side of the clean booth 60. [0061] Then, the magnetic disk 1 contained in the cassette 62 
is taken out, and it is laid in a spindle 64 by the robot 69 for clean. 65 is covering for a laser 
light source and 66 not leaking to a detector, and making it, as for 67, a laser beam not leak 
outside, and inspects the foreign matter which exists on the magnetic disk 1 before performing 
magnetic transfer at least by making it irradiate on the magnetic disk 1 by which the laser light 
source 65 is rotated with the spindle 64, and detecting the scattered light then generated with a 
detector 66. [0062] Here, when a foreign matter is checked by the detector 66, a magnetic disk 

1 is contained by NG cassette (not shown) with the robot 70 for clean. [0063] Moreover, when 
a foreign matter is not checked on the front face on a magnetic disk 1 by the detector 66, the 
process of the magnetic transfer of ST8 is performed. Therefore, a magnetic disk 1 is laid in a 
susceptor 6 by the robot 70 for clean. [0064] As here showed to the form of this operation as 
the method of inspection of the front face of the magnetic disk 1 in the process of ST7, it is 
desirable to use a scattered-light method. [0065] That is, the inspection method of a scattered- 
light method is a method suitable for detecting the foreign matter on a disk front face, and can 
carry out magnetic transfer only of the magnetic disk 1 with which a foreign matter does not 
exist efficiently by performing this process just before the process of magnetic transfer. [0066] 
Next, magnetic transfer which is the process of ST8 is carried out. These contents are explained 
in detail using drawing 5 and drawing 6 . [0067] Drawing 5 is the cross section of the 
equipment which performs the process of ST8 in the form of operation of this invention, and 
shows the state where the master 2 for magnetic transfer and magnetic disk 1 in magnetic 
transfer estranged. Drawing 6 is the cross section of the equipment which performs the process 
of ST8 in the form of operation of this invention, and shows the state where the master 2 for 
magnetic transfer and the magnetic disk 1 stuck. [0068] In drawing 5 , 1 is a magnetic disk and 

2 is a master for magnetic transfer for making it stick with the front face of a magnetic disk 1. 
[0069] 3 is the contact surface with the magnetic disk 1 in the master 2 for magnetic transfer, 
and the slot 4 which spread in the radial from the center of the master 2 for magnetic transfer 
is established in the contact surface 3. [0070] Drawing 7 is drawing having shown the contact 
surface 3 with the magnetic disk 1 in the master 2 for magnetic transfer, and as shown in 
drawing 7 , the slot 4 spreads out in the radial from the center of the master 2 for magnetic 
transfer. [0071] With the form of this operation, the depth of flute is set as about 5 
micrometers, the boss whom 5 fixed to the core of the master 2 for magnetic transfer - it is - 
the inner circumference of a magnetic disk 1 - positioning with a magnetic disk 1 and the 
master 2 for magnetic transfer is performed by making it **** to a hole [0072] moreover, the 
inner circumference of a magnetic disk 1 - between the hole and the boss 5, the predetermined 
crevice 51 (refer to drawing 8 ) is formed, and it is constituted so that the flow of air may be 
possible 6 is a susceptor for supporting a magnetic disk 1, and the air hole 7 for passing air is 
formed in the core. [0073] The air exhaust port for the air duct for 8 discharging the air 
between the master 2 for magnetic transfer and a magnetic disk 1 , and feeding and 9 discharging 
air from an air duct 8, the suction pump by which 10 was connected to the air exhaust port, and 
11 are exhaust valves which control discharge of air. [0074] Moreover, the air-supply pump 
for 12 feeding air to an air duct 8 and 13 are feed valves which control the air supply of air 
The 0.01-micrometer air filter is prepared in the air-supply pump 12, and it is constituted so that 
a foreign matter 0.01 micrometers or more may not be fed by the air duct 8. 14 is a maintenance 
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arm for holding the master 2 for magnetic transfer, and is adsorbing the master 2 for magnetic 
transfer (not shown) by attracting air from the breakthrough prepared in the maintenance arm 
14. 16 is a maintenance base for making it slide free [ the upper and lower sides of the 
maintenance arm 14 ]. [0075] first, drawing 5 -- using it -- alienation -- a means is explained 
Air is slushed into an air duct 8 by operating a suction pump 12, where it closed the exhaust 
valve 11 and a feed valve 13 is opened wide. Then, as the arrow A of drawing 5 showed, air 
is fed upward by the air hole 7. By this, the air fed by the air hole 7 pushes up a boss 5 upward, 
and air is fed by the slot 4 as further shown in Arrow B. The air fed by the slot 4 spreads in a 
radial toward a periphery through a slot 4 from the center of the master 2 for magnetic transfer. 
And it escapes from a slot 4 to the atmosphere through the crevice between the master 2 for 
magnetic transfer, and a magnetic disk 1 further. [0076] The space across which it faced with 
time progress, and the master 2 for magnetic transfer and magnetic disk 1 at this time Drawing 
9 shows a relation with the atmospheric pressure of (calling Space S hereafter), and time 
progress goes up in this drawing momentarily [ the atmospheric pressure of the hit for about 3 
seconds to the space S ] from 101.3kPa(s). It is equivalent to the state where the master 2 for 
magnetic transfer and magnetic disk 1 which the period holding the atmospheric pressure like 
130kPa(s) showed above have estranged, for about 1 second after that. [0077] Next, an 
adhesion means is explained using drawing 6 . The air-supply pump 12 is stopped and a feed 
valve 13 is closed, then, the master 2 for magnetic transfer -- gravity -- down -- moving -- a 
boss 5 -- the inner circumference of a magnetic disk 1 -- it is laid in a magnetic disk 1 in the 
state where it ****(ed) with the hole Then, an exhaust valve 11 is opened and the exhaust air 
pump 10 is operated, since [ then, ] the air of an air hole 7 is discharged downward as shown 
in the arrow C of drawing 6 -- the air of the slot 4 interior -- the inner circumference of a 
magnetic disk 1 -- it will be discharged through the crevice 51 between a hole and a boss 5, and 
the pressure of the space of the slot 4 closed with the magnetic disk 1 becomes lower than 
atmospheric pressure Therefore, a magnetic disk 1 is mostly pushed against the master 2 for 
magnetic transfer by atmospheric pressure 15. The section like 30kPa(s) is equivalent to the 
above-mentioned adhesion state for the atmospheric pressure of Space S by drawing 9 . [0078] 
Then, move a magnet 20 in the direction of arrow D, and the master 2 for magnetic transfer is 
made to approach, when the distance is set to 1mm, movement in the direction of arrow D is 
stopped, and the seal of approval of the magnetic field required for an imprint is carried out by 
next carrying out a magnet 20 to the circumferencial direction of a magnetic disk 1, i.e., the 
sense of Arrow E, one or more revolutions. By the above method, the pattern of the magnetic 
film 30 currently formed on the front face of the master 2 for magnetic transfer is formed in the 
front face of a magnetic disk 1. [0079] After the process of ST8 (magnetic transfer) is 
completed, as it is shown in drawing 4 , a magnetic disk 1 is contained by the taking-out cassette 
63 with the robot 71 for clean, and the taking-out cassette 63 is taken out from the clean booth 
60 after that. [0080] The process of ST7 (inspection) and the process of ST8 (magnetic transfer) 
are made to form in one in the clean booth 60, as shown in the form of this operation. Since a 
foreign matter does not adhere on the front face of a magnetic disk between the processes of ST7 
and ST8 by performing magnetic transfer by the process of ST8 immediately after inspecting the 
front face of the magnetic disk 1 by ST7, A cave-in blemish does not occur on the front face 
of a magnetic disk according to the process of magnetic transfer. [0081] In addition, although 
considered as the composition which turned the front face of a magnetic disk 1 upwards in the 
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form of this operation at conveyance of a magnetic disk 1 and the process of ST7, and the 
process of ST8, it is good also as composition which installs a magnetic-disk front face in the 
filter 61 in the clean booth 60 to the flow of air lengthwise [ which is a right-angled direction 
], for example. In this case, since the flow of air becomes the front face of a magnetic disk 1, 
and parallel, it is harder coming to generate adhesion of the foreign matter to a magnetic-disk 
front-face top. [0082] Moreover, the form of this operation is available also as composition 
which carries out the process of ST7 and ST8 in the same place, although the spindle 64 and the 
susceptor 6 have been arranged separately. [0083] About the process of ST9 (glide height test), 
next, < A HREF = "/Tokujitu/tjitemdrw.ipdl?N0000 = 237&N0500 = 1E_N/; >< = 7 < ; 
< = ///&N0001 = 99&N0552 = 9&N0553 = 000012" TARGET = "tjitemdrw" > drawing 10 It has 
path clearance a little with the glide height test smaller than the path clearance at the time of the 
scan of an actual magnetic disk and the magnetic head used and explained. It is the thing of the 
test which detects the defect on a magnetic disk by making the head for detection scan on a 
magnetic disk, and detecting a shock by the head for detection then. [0084] Drawing 10 is a 
perspective diagram explaining the equipment for performing the glide height test in the form 
of operation of this invention. The spindle 21 which the equipment of drawing 10 holds the 
magnetic disk 1 after passing through the process (process of magnetic transfer) of ST8, and is 
rotated, The clamp mechanism 22 which fixes a magnetic disk 1 to a spindle 21, and the head 
support mechanism 23 equipped with the head slider 40 for a glide height test, The guide arm 
24 which carried out support-at-one-end ****** of me head support mechanism 23 at the root, 
and the acoustic-emission sensor 25 fixed, The head positioning section 26 which moves and 
positions a head 40 on the recording surface of a magnetic disk 1 through the head support 
mechanism 23 and the guide arm 24, It consists of controllers 29 which control the point-to- 
point-control section 27 which controls operation of the head positioning section 26, the spindle 
control section 28 which controls operation of a spindle 21 , and the point-to-point-control section 
27 and the spindle control section 28. [0085] First, fixed-speed rotation of the magnetic disk 
1 is carried out through the spindle control section 28 by the controller 29. Next, it controls by 
the point-to-point-control section 27 to move the head positioning section 26 in the direction of 
drawing 10 Nakaya mark F, and is made to stop in the position where between a magnetic disk 
1 and heads 40 became a predetermined distance, i.e., 15nm. The setting method of this position 
is shown below. [0086] The distance between the magnetic disks 1 and heads 40 when being 
in the position which has the head positioning section 26 beforehand is measured. And the 
distance to which it should be made to move in order that the distance between a magnetic disk 
1 and a head 40 may set to 15nm is computed, and a controller 29 is made to memorize. A 
controller 29 moves the head positioning section 26 through the point-to-point-control section 
27, and sets the distance between a magnetic disk 1 and a head 40 as 15nm. The distance 
between a magnetic disk 1 and a head 40, i.e., 15nm, is set as the flying height when 
performing record reproduction with actual equipment, or a value smaller than it here. 10087J 
Then, it controls by the point-to-point-control section 27 to move a head 40 to the direction of 
drawing 10 Nakaya mark G, i.e., the magnetic-disk radial, where a magnetic disk 1 is rotated 
and in case magnetic transfer is performed at the process of ST8, a glide height test is performed 
to the £d in contact with the master 2 for magnetic transfer. [0088] By this, especial y, he 
acoustic-emission sensor 25 detects through the excessive vibrational energy which ge aerates tiie 
salient beyond the path clearance of the unusual salient which exists in the front face of a 
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magnetic disk 1, the magnetic disk in the middle of record reproduction, and the magnetic head 
by collision, and existence of an unusual salient is detected. [0089] If one or more unusual 
salients exist in the magnetic disk 1 of one sheet, it will be judged as a bad disk, and cleaning 
of the master 2 for magnetic transfer is made to start here, as shown in [ ST / 2 ] drawing 1 . 
[0090] Moreover, when an unusual salient is not detected, it is judged as O.K. disk and ST10 
which is the following process is carried out. According to the front face of a magnetic disk 1, 
especially the process (process of magnetic transfer) of ST8, the process of ST10 is a process 
which inspects the defect on the field in contact with the master 2 for magnetic transfer, and 
conducts defective inspection optically to the front face of a magnetic disk 1 by the same method 
as the process in [ ST / 7 ] drawing 1 . [0091] When a defect is found in this inspection, 
cleaning of the master 2 for magnetic transfer is made to start, as shown in drawing 1 . When 
a defect is not found, a magnetic disk 1 is built into a hard disk drive unit. [0092] By carrying 
out the above process, it becomes possible to realize magnetic transfer of the high-reliability 
which there is no defect to a magnetic disk in the case of magnetic transfer, and does not 
generate degradation of a signal, either. [0093] This is explained using drawing 11 . Drawing 
11 shows the result which carried out signal defective inspection as a result of measuring the 
number of defects using the commercial optical inspection method to the magnetic disk which 
performed magnetic transfer in various magnetic-disk manufacturing processes. [0094] The 
process is displayed on the right from the left by time series to samples 1-8. [0095] The relative 
average of the number of defects when setting to 1 the number of defects of the usual magnetic 
disk which is not carrying out magnetic transfer about the number of defects is shown. [0096] 
Moreover, reproduction evaluation to the signal recorded by magnetic transfer about the signal 
defect was performed, the signal output at the time of the read/write of the usual magnetic disk 
which is not carrying out magnetic transfer was inspected, and relative evaluation was performed 
by O, **, and x on the basis of the number of defects which the dropout generated. [0097] The 
method of magnetic transfer was held by the method shown by drawing 5 and drawing 6 of a 
form of this operation. Moreover, about samples 6, 7, and 8, before performing magnetic 
transfer, optical inspection by the scattered-light method is conducted, and magnetic transfer is 
performed only to the magnetic disk in which a defect was not found in inspection. As drawing 
4 of the form of this operation showed, optical test equipment and optical magnetic-transfer 
equipment were constituted in one, and were considered as the composition which performs 
magnetic transfer immediately after an optical inspection. [0098] For a sample 6, a sample 7 
is [ the sample 8 of the probability that the foreign matter was detected on the surface of the 
magnetic disk by this optical inspection ] 0% 0% 5%. Moreover, the master 2 for magnetic 
transfer experimented in the state where neither the minute foreign matter nor the unusual 
projection exists, on the contact surface 3 by carrying out the process of ST1 (washing process 
of the master for magnetic transfer), and ST2 (adhesion/alienation of the master for magnetic 
transfer, and the disk for cleaning). [0099] By carrying out optical inspection just before 
magnetic transfer showed that both the number of defects on the magnetic-disk front face by 
magnetic transfer and a signal defect were equivalent to the level of the usual magnetic disk 
which does not carry out magnetic transfer so that more clearly than the result of the sample 6 
in drawing 11 , a sample 7, and a sample 8. On the contrary, when optical inspection was not 
conducted before carrying out magnetic transfer so that more clearly than the result of o her 
processes, the defect on a magnetic-disk front face and the signal defect were found by getting 
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worse rather than the usual magnetic disk. [0100] It turns out that it is difficult to make it 
recover about the signal defect of what can recover the defect on a magnetic-disk front face to 
some extent according to the process of tape varnishing after that once a cave-in blemish occurs 
to a magnetic disk, as a cave-in blemish will occur on a magnetic-disk front face by magnetic 
transfer when a foreign matter exists on a magnetic-disk front face just before this performs 
magnetic transfer, and shown in a sample 1, a sample 4, or a sample 5. [0101] since there is 
no effect although it is possible to shave off the climax portion of the concavity circumference 
by tape varnishing, until this makes a part for a concavity flat, when reproducing a signal, in 
order for a spacing to occur and to be accompanied by the fall of a signal output, it is because 
it appears as a defect of a signal - it is a thing [0102] Moreover, before performing magnetic 
transfer, if a magnetic-disk front face is made to scan by the glide height test and heads, such 
as head varnishing, a foreign matter will become easy to adhere to a magnetic-disk front face. 
[0103] that is, a magnetic-disk front face - a head - a scan - the phenomenon in which a 
magnetic disk and a head surely contact physically occurs until the flying height of a head is 
stabilized, when it was such and a head is moved to a position, for example, the position whose 
spacing between a magnetic disk and a head is 15nm If the collision with a magnetic disk and 
a head occurs, by wear, a blemish will occur on a magnetic-disk front face, or wear powder will 
adhere to it. This problem poses a still more serious problem as low flying height-ization 
towards future high recording density-ized realization progresses. [0104] Therefore, it is more 
desirable for there to be no process at which a head scans the magnetic-disk front-face top in 
front of magnetic transfer. [0105] The sample 1 in drawing 11 , a sample 2, a sample 3, and 
a sample 6 are the cases where a magnetic-disk front face is made to scan a head, before 
carrying out magnetic transfer, and a sample 4, a sample 5, a sample 7, and a sample 8 are the 
case where a magnetic-disk front face is not made to scan a head, before performing magnetic 
transfer. [0106] In a sample 1, a magnetic-disk front face is scanned with a head before 
magnetic transfer so that these examples of a sample may also show. Although the good result 
has come out in spite of could not make it recover to a signal defect and having scanned the 
magnetic-disk front face with the head before magnetic transfer in the sample 6, although the 
defect then generated has been suppressed to some extent at the tape varnishing process after 
magnetic transfer This is because the defect was detected at the process of the optical inspection 
before magnetic transfer, and, as for the sample 6, also as for the defective incidence rate, 
samples 7 and 8 have become 5% to being 0%. [0107] It turns out that the sample 7 or sample 
8 which is the method shown in the form of this operation as the manufacture method of the 
magnetic disk before carrying out magnetic transfer from the above thing is good. Although tape 
varnishing is carried out after magnetic transfer with the sample 7, since it is the sample 8 and 
equivalent level which are the process which omitted this, the tape varnishing process after 
magnetic transfer is skipped with the form of this operation. [0108] In order to perform 
magnetic transfer after the process of spatter, tape varnishing, lubricous agent application, and 
tape varnishing as mentioned above according to the form of this operation, it becomes possible 
to realize reliable magnetic transfer. [0109] Moreover, with the form of this operation a 
magnetic-disk front face is measured by the optical inspection method just before magnetic 
transfer, it writes as the composition which performs magnetic transfer immediately after 
checking that a magnetic-disk front face does not have a defect and it becomes Possible to 
realize reliable magnetic transfer which does not give a cave-in blemish to a magnetic disk by 
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magnetic transfer. [0110] Moreover, with the form of this operation, since head varnishing and 
a head scan like a glide height test are omitted before performing magnetic transfer, it becomes 
possible to realize reliable magnetic transfer which does not give a cave-in blemish to a 
magnetic-disk front face by magnetic transfer. [0111] In addition, although considered as the 
composition which has arranged the process of ST7 (optical inspection), and the process of ST8 
(magnetic transfer) in the same clean booth as a method of making it in one with the gestalt of 
this operation An equivalent effect is demonstrated even if it makes equipment itself constitute 
in one in a super-low raising dust type clean room also as one-composition by piling up not the 
thing limited to this but two clean booths. [0112] Moreover, although the front face of a 
magnetic disk was considered as the composition of every width with the gestalt of this operation 
as shown in drawing 4 , in order that a foreign matter may make it harder to adhere, it is good 
also as composition of every length. In this case, although gravity was used with the gestalt of 
this operation as a means to energize the master 2 for magnetic transfer shown in drawing 6 to 
a magnetic-disk side, on the occasion of the process (process of magnetic transfer) of ST8, the 
spring for energization is prepared between the maintenance arm 14 and the maintenance base 
16, and composition which makes the master 2 for magnetic transfer energize to a magnetic-disk 
1 side, then an equivalent effect are acquired by the case of every length. [0113] [Effect of the 
Invention] In order to perform magnetic transfer after the process of spatter, tape varnishing, 
lubricous agent application, and tape varnishing as mentioned above according to this invention, 
it becomes possible to realize reliable magnetic transfer. [0114] Moreover, with the gestalt of 
this operation, a magnetic-disk front face is measured in optics just before magnetic transfer, it 
writes as the composition which performs magnetic transfer immediately after checking that a 
magnetic-disk front face does not have a defect, and it becomes possible to realize reliable 
magnetic transfer. [0115] Moreover, with the form of this operation, since head varnishing and 
a head scan like a glide height test are omitted before performing magnetic transfer, it becomes 
possible to realize reliable magnetic transfer. 

CLAIMS 

[Claim(s)] [Claim 1] The process 1 which is made to form the magnetic layer which consists 
of a ferromagnetic thin film on a disk-like base, and is used as a magnetic disk, The process 2 
which forms lubricant in the aforementioned magnetic disk, and the master for magnetic transfer 
by which the magnetic film was formed at least in one side are stuck on the magnetic-disk front 
face in which the aforementioned magnetic layer was formed. The process 3 which carries out 
magnetic transfer of the magnetic-film pattern of the aforementioned master for magnetic transfer 
to the aforementioned magnetic-disk front face by impressing an external magnetic field. The 
manufacture method of the magnetic-recording medium which is the manufacture method of a 
magnetic-recording medium including the process 4 which performs varnishing processing to the 
near front face of the aforementioned magnetic disk on which the aforementioned master for 
magnetic transfer is stuck at least, and is characterized by manufacturing in order of a process 
1, a process 4, a process 2, a process 4, and a process 3. [Claim 2] The forcing force to the 
aforementioned magnetic disk by the varnishing processing after a process 1 is the manufacture 
method of the magnetic-recording medium according to claim 1 characterized by being [stronger 
than the forcing force by the varnishing processing after a process 2. [Claim 3] The process 
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which sticks the master for magnetic transfer by which the magnetic film was formed at least 
in one side to a magnetic disk. The process which carries out magnetic transfer of the magnetic- 
film pattern of the aforementioned master for magnetic transfer to the aforementioned magnetic 
disk by impressing an external magnetic field. The defective detection process of detecting 
optically the defect on the aforementioned magnetic-disk front face. It is the manufacture method 
of the magnetic-recording medium equipped with the above, and is characterized by performing 
the process of magnetic transfer immediately after inspecting that the number of defects on the 
aforementioned magnetic-disk front face or the size of a defect is below a predetermined value. 
[Claim 4] A close means to stick the master for magnetic transfer by which the magnetic film 
was formed at least in one side to a magnetic disk. The imprint means which carries out 
magnetic transfer of the magnetic-film pattern of the aforementioned master for magnetic transfer 
to the aforementioned magnetic disk by impressing an external magnetic field. A defective 
detection means to detect optically the defect on the aforementioned magnetic-disk front face. 
It is magnetic-transfer equipment equipped with the above, and is characterized by performing 
magnetic transfer by the aforementioned close means and the aforementioned imprint means, 
immediately after the aforementioned defective detection means detects that the number of 
defects on the aforementioned magnetic-disk front face or the size of a defect is below a 
predetermined value. [Claim 5] It is the manufacture method of the magnetic-recording medium 
which is the manufacture method of the magnetic-recording medium characterized by providing 
the following, and is characterized by performing the aforementioned detection process after the 
process of the aforementioned magnetic transfer. The process which sticks the master for 
magnetic transfer by which the magnetic film was formed at least in one side on the magnetic- 
disk front face in which the ferromagnetic layer was formed. The process which carries out 
magnetic transfer of the magnetic-film pattern of the aforementioned master for magnetic transfer 
to the aforementioned magnetic-disk front face by impressing an external magnetic field. The 
detection process which detects the defect on the aforementioned magnetic disk when only a 
predetermined distance surfaces from the aforementioned magnetic-disk front face and a 
checking head scans the aforementioned magnetic-disk top. [Claim 6] When only a 
predetermined distance surfaces from the aforementioned magnetic-disk front face and a 
checking head scans the aforementioned magnetic-disk top, it is the manufacture method of the 
magnetic-recording medium which is the manufacture method of a magnetic-recording medium 
including the process 5 which detects the defect on the aforementioned magnetic disk according 
to claim 1, and is characterized by performing a process 5 after a process 3. [Claim 7] The 
forcing force to the aforementioned magnetic disk by the varnishing processing after a process 
1 is the manufacture method of the magnetic-recording medium according to claim 6 
characterized by being stronger than the forcing force by the varnishing processing after a 
process 2. 

[Translation done.] 
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